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16 Railroadk Preemption Plan

The regulation of railroad -highway grade crossings are under the jurisdiction of the ODOT
Commerce and Compliance Division (includes staff formally known as Rail Division). Their
jurisdiction extends a distance equal to the safe stopping distance (SSD), for the posted or
statutory speed, measured back from the location of the stop clearance line atthe railroad
crossing (OAR 741-100-0005). SeeFigure 16-1.

Figure 16-1 | SSD at Railroad AtGrade Crossings and Signalized Intersections
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BecauseODOT Commerce and Compliance Division has jurisdictio n within the SSD from the
stop clearance line, it is important to include them in the scoping project development so that
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there is enough time to obtain a Rail Crossing Order if needed. See the Traffic Manual for
additional procedural and coordination information related to rail crossings.

F n

NOTE: Failure to coordinate withthe ODOT Commerce and Compliance Division can
result in excessive delays to your project schedule!

16.1When IS Rallroad Preemption NeededJ’?

Railroad preemption is required if a traffic signal has an approach located within 215feet of a
railroad crossing (ODOT Traffic Signal Policy and GuidelingsSeeFigure 16-2. Depending on the
site-specific circumstances, railroad preemption may be desirable or required for an approach
located further than 215 feet from a railroad crossing. This will be determined by the Field
Diagnostic Review. ODOT Commerce and Compliance Division also stores this information in
its Rail Crossing Safety System database.

Figure 16-2 | Railroad Preemption Distances
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16.2 Field Diagnostic Review

The Field Diagnostic Review is required by the ODOT Commerce and Compliance Division to
determine the appropriate traffic control devices for the crossing and produce a rail crossing
order. This will occur early in the design process (Project Scoping or prior to DAP plans), and is
coordinated by the ODOT Commerce and Compliance Division . The review will typically
include the following members:

1 Project Team Leader

ODOT Commerce and Compliance Division representative
Railroad Company representative

Region Traffic Signal Operations representative
Construction representative

Designers (signal, roadway, and others as needed)

= =4 =4 4 =4

The field diagnostic review team will meet on -site to determine the required safety upgrades to
the railroad crossing. The findings from the field diagnostic review are the starting point for:

9 Identifying design constraints and work to be done ;

1 Completing the Railroad -Highway Public Crossing Safety Application (which is
required to obtain the Rail Crossing Order from the ODOT Commerce and Compliance
Division ); and
Obtaining any Region and/or State Traffic Roadway Engineer approvals.

16 3 Rail Crossing Order

Each public railroad crossing is required to have a Rail Crossing Order. Rail Crossing Orders
are issued by the ODOT Commerce and Compliance Division and authorize the alterations to
the grade crossing. Private crossings are not regulated by theODOT Commerce and
Compliance Division (except for the STOP sign and PRIVATE CROSSING sign as per OAR 741
1150060)and therefore do not typically require a Rail Crossing Order. The majority of projects
involving railroad crossings will require a Rail Crossing Order to alter the subject grade
crossing. New at-grade crossings are rarely approved by ODOT Commerce and Compliance
Division because state law directs ODOT to eliminate ralroad crossings at-grade, wherever
possible. Grade separated railroad crossings are strongly preferred by the railroads and ODOT.

Rail Crossing Orders contain specific requirements related to the . -
installation, operation and maintenance of the traffic control NOTEIEAlTeNs
devices, roadway geometry and roadway features. The Ralil comply with the Rail
Crossing Order must be completed prior to PS&E. In order to Crossing Order is

obtain a Rail Crossing Order, a Railroad-Highway Public Crossing AGAINST THE LAW.
Safety Application must be completed and submitted to ODOT

Commerce and Compliance Division. This application is typically

done by the project team leader or designer, with assistance from  * .
the ODOT Commerce and Compliance Division .
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Existing Rail Crossing Orders can be accessed at the following websitesor by contacting the
ODOT Commerce and Compliance Division :

Internet site: https://ecmnet.odot.state.or.us/railordersearch/

IntrAnet site: https://ecmnetintra.odot.state.or.us/railordersearch/

16.4 Railroad Utility Permits

If any signal equipment crosses over or under the railroad right -of-way, the railroad requires a
utility permit.  This permit is separate from other construction permits that the contractor must
obtain as per standard specification 00170.02and the Rail Crossing Order. It should be obtained
as early as possible in the design phase (prior to PS&Eto avoid unnecessary delays during
design and construction. Follow all design requirements stated in the permit.

Typical signal work that triggers the need for t his permit includes conduits for detection, traffic
signal interconnection and/or railroad interconnection. The signal designer should contact the
State Utility and Railroad Liaison for assistance in obtaining this permit.

Contact: State Utility and Railroad Liaison
Tammy Saldivar
503-986-3658
Tammy.SALDIVAR@odot.state.or.us

16.5Railroad Preemption Operation

. #.3ZUwWUUEOEEUEwWI OUWUEDPOUOEEwWxUI T OxUDPOOwWPUWEOOXxUD

1. Pedestrian Clear-Out Interval (PCOI)
2. Vehicle Clear-Out Interval (VCOI)
3. Return to Normal Operation

The rail diagnostic team determines the type of preemption operation and necessary traffic
control devices to accommodate the desired operation. The road authority may submit an
engineering study to the State Traffic Roadway Engineer to request a deviation from the
standards. The State TrafficRoadway Engineer in consultation with the ODOT Rail Crossing
Safety Manager may authorize a signaled intersection operation consistent with the findings of
the study.

16.5.1PCOdAdvance Preemption

This value is shown on the Railroad Preemption Plan sheet and is provided by the Region
Signal Operations Engineer.

The PCOI is used to give pedestrians time to finish crossing a crosswalk prior to the vehicle
clear-out interval. Without the PCOI pedestrians may get stranded in the crosswalk when the
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vehicle clear-out interval sequence starts. This is because the traffic signal controller will
immediately truncate the 6 +* wOU wi OEUT PDOT w#. - z3 w6 +* wbOUI UYEOQuwU
go into the vehicle clear-out sequence.

The operation of a PCOI requires train detection provided by the railroad to activate an
PEEYEOQOEI wxUI 1 OxUDPOOWUEDOUOE E wb adinput iditiatesxHel WEEYE QOE |
?x1 El UUUPEOwWPOI PEPU» wUOUEIT i PEwWUDPT OEOWUOI UPEUIT wil EU

1. No change to vehicle phase sequence

2. All active pedestrian phase WALK intervals immediately advance to and complete the

i OEUT POT w# . nten@w6 +* wb

3. All pedestrian phase calls are inhibited from being serviced

4. PTR signs remain off

5. Rail crossing equipment (flashing lights, audible devices and gates) remain off and up.

The road authority calculates and supplies the railroad company with the PCOI value based the
TUPEEOGEI wiBYI OwPOwUT T w?. #. SWI1EPOUOEEwW/ Ul 1l OxUBDOOw#
value is placed in the railroad controller by railroad employees.

16.5.2PCOdAdvance Preemption Used to Move
Vehicles

The PCOI may also be used to clear vehtles queued between the intersection and the tracks

(like the VCOI operation described in the following section) and help provide a free -flow

condition for the VCOI phases prior to the simultaneous preemption |[F NO PEDESTRIAN

CALLS ARE ACTIVE. The need fa this type of operation will be determined by the diagnostic

team. If this operation is used, the appropriate traffic signal railroad preemption sequence text

used on the railroad preemption plan sheet EE OwWE ] wi OUOE wPOwUT 1T w. #. 3whbOUOU
MatriBw EYEOEI E=»

16.5.3VCOd Simultaneous Preemption

This value is NOT shown on the Railroad Preemption Plan sheet, but the vehicle clear-out
phases and the limited service vehicle phases ardisted on the Railroad Preemption Plan Sheet

The VCOI is used to give vehicles on the road approach crossing the railroad track (stopped

between the railroad tracks and intersection) time to advance through the intersection and away

from the railroad crossing. This accomplished by providing green signal indications to the

signal phase that crosses the trackpE OO0 OO0 0 a wE E O GO & Wi ik phst, Hflathidg E U

al O0OOPwWPOEPEEUDPOOWPEUWUUI Ewi OUwUIT-0 Gus?" K @ wEdEODO oD

x UEEUDPE] whpEUwI OET EwPOwUT ltowsdu b drivenugonigipn) wET EEUUIT wbUw
The VCOI requires train detection] @UD x Ol OUwUT EVwPDPOOwWxUOYPEI WwEW?2UDO
UEDOUOEEwWPOxUU? wOOWEEUDPYEUI wUI T WUEPOWEUOUUDOT wi U
The simultaneous preemption railroad in put follows the advance preemption railroad input
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(and operation sequence of the PCOI) andinitiates UT 1 w? UEDOUOEEwWx UI 1 OxUDOO? wl
software feature which starts the following operation at the traffic signal:

1. PTR signs turn on
2. Rail crossing equipment (flashing lights and audible devices) activate. After a three to
six second delay, the railroad automatic gates start todescend The total time from
activation of the flashing lights to when the gates are horizontal may be 10 to 15 seconds.
3. AllactbY Il wxl ET UUUPEOwxT EUI wi OEUT POT w#. - z3 w6 +* wbO
solid DON T WALK.
4. Any active vehicle clear out phase displaying GREEN remains GREEN and all non-
vehicle clear out phases displaying GREEN immediately terminate by advancing
through t heir YELLOW and RED clearance intervals.
5. Once all vehicle clear out phases display GREEN simultaneously, the signal controller
programmed VCOI is timed followed by the vehicle clear out phases advancing through
their YELLOW and RED clearance intervals.
6. All programmed Limited Service vehicle phases and their associated pedestrian phase
are serviced in their normal sequence based on demand. Limited Service vehicle phases
consist of any phase that does not conflict with crossing the track.
The road authoriUa WEEOEUOEUI UwUT T w5" . (wYEOUI wEEUI EwOOwWUT 1 u
1EPOUOEEW/ Ul 1 OxUDPOOw#1 UDT OWEOEwW. xI UEUDPOOU? WwEOEUOI
controller.
Note: The rail owner may elect to program the railroad controller to deliver the simultaneous
input to the traffic signal controller slightly before the rail crossing equipment activates. If
used, goprox. 5 to 10 seconds is common basedon site specifics This is not shown on the
preemption plan. Starting the VCOI sequence a little early can help mitigate equipment lag
issuesand better protect the railroad gate arms from breakage.

A VCOI is not always required. If the diagnostic team determines that vehicles should stop

prior to the track under normal signal operation (typically because the distance between the

intersection and the track is less than the length of a passenger vehiclethe VCOI is usually not

needed (no vehicles to clearout between the intersection and the track). This type of operation

typically includesapost OOUOUT Ew?23. / w' $1%w. - wis#> wUPT OWEUOwWUT |
?2- . w341-w. -wls#>2wUDT OwOOUOUI E sedrgurs 56i3 &nd Eigure OOT wOU wo
16-4 for examples.
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Figure 16-3 | VCOI is Not Required, Example 1

Not enough room between
intersection and tracks to
allow cars to use this space

Vehicles stop behind
crosswalk (typical
stopping location at an
intersection, therefore
OOw?223./ w $1
1$# > widmebddd

2- . w341-2w. - wls#~?2wUDI Ouw

Keeps vehicles from using the space between the intersection
and track to make a right turn on red
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Figure 16-4 | VCA is Not Required, Example 2

Not enough room
between intersection

and tracks to allow cars
to use this space

~

The Crosswalk location

in advance of the tracks
Ul aUPUI UwWE w?
. - w1l $sign at the
railroad stop line to

Note: no lane line
striping beyond the
stop line. This is to
help re-enforce the
correct location to
stop

-

?- . w341-2uw. -1
sign

Keeps vehicles from using

the space between the

intersection and track to
Qnake a right turn on red
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16.5.4Return to Normal Operation

After the railroad preemption inputs return to non -preempt status, normal operation of the
signal phasing resumes, the PTR sign turns off, the rail signal equipment turns off and gates go

up.
16.6 Required Plan Sheets

On a project with railroad preemption, there will be coordination between the Rail Company,

the Road Authority and the ODOT Commerce and Compliance Division for determining who is
responsible for installation, maintenance, and costs of the required traffic control devices.
Depending on the scope of the projectand the requirements in the Rail Crossing Order, some or
all of the plan sheets will be required:

1. Signal Plan Sheet

2. Railroad Preemption Plan Sheet

3. Other Plan Sheets (isciplines outside of signal design, such as Roadway, Striping and
Signing)

Refer to the following sections for more in depth information .
NOTE:It is important to keep equipment owned and maintained by the rail owner (e.g., gate
arms, cantilever structures, etc.) completely separate from equipment that is owned and
maintained by ODOT or a local agency (e.g. signs, signal heads, etc.). This willearly define
responsibilities for maintenance and avoid issues with other parties accessing and potentially
impacting equipment that they are not responsible for. Mixing infrastructure between two or
more different responsible agencies becomes very compicated and should be avoided.

l16.7 Signal Plan Sheet

The signal plans will need to detail all work that the contractor will be responsible for . DO NOT
detail work that the contractor is NOT responsible for.

Listed below is signal equipment that is specific to railroad preemption design and should be
detailed on the signal plan sheet:

1 Conduit and Wiring from the traffic signal cabinet to the railroad cabinet
1 Signs mounted to the signal poles/mast arm/span wires

o PTR signs

0 NO TURN ON RED signs
1 Type 7 signal head

Refer to the following sections for more in depth information on railroad preemption design
elements.
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16.7.1Signal Plan Sheet

NOTES

The signal plan sheet should contain a note thatreferences the railroad preemption plan sheet.
SeeFigure 16-5.

Figure 16-5 | Plan Sheet Notes

Include a reference to the railroad
preemption plan Sheet.

Place this info near the title block

Railroad Preemption Plan
T.R.S.DWG. No. XXXXX

7[[= OREGON DEPARTMENT OF TRANSPORTATION
TRAFFIC - ROADWAY SECTION

REGION AND OR CONSULTANT L060

NAME OF PROJECT FROM TITLE SHEET
NAME OF HIGHWAY FROM TITLE SHEET
NAME OF COUNTY FROM TITLE SHEET

Traffic Section Approval

DESIGNED BY:
REVIEWED BY:
DRAWN BY:

FC: MP:

.. OREGON o
< QO
r n, ©

oS o, A SIGNAL PLAN

TSSUNo. _ T.R.S. DWG. NO. OOOOO
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CONDUIT AND WIRING

The railroad preemption operation is triggered by the railroad controller that monitors the
railroad tracks and detects an approaching train. The traffic signal receives the preemption
inputs from the railroad controller via the interconnect circuit s, which are hardwired from the
signal control cabinet to the railroad control cabinet.

The conduit and wiring required to connect the ODOT controller to the railroad controller,
providing the ability for railroad preemption, is shown on the signal plan sheet.  This wiring
consistsone 10 conductor 12 AWG gauge control cablefrom the controller cabinet to the
railroad cabinet. In retrofit situations, eight No. 12 AWG THWN wires can be used if conduit
fill rate is an issue. An exclusive conduit for this wire sh ould be used for new construction.
Figure 16-6 shows an example of how this should be detailed on the signal plan sheet. The
railroad will typically install an access box on the outside of their bungalow for the conduit and
wiring. SeeFigure 16-7. The contractor needs to coordinate with rail owner when installing the
conduit and wiring at the railroad bungalow.

Figure 16-6 | Railroad Preemption Wiring Example

/ Note: As per specifications conduit under RxR
tracks requires conduit to be installed within a |
L ridgid metal conduit sleeve (not shown on the
signal plan sheet)

/" one 10 conductor no. 12 AWG control cable is required \
{ from the signal controller to the railroad controller. |
| New installations require exclusive conduit |

\for railroad preemption wire. /
I e, i
L
\\ \
Y4
\ A
i
A
L §
\‘\\
— 4\‘
'AHO NORTHERN \\

/" Show conduit going directly to railroad bungalo.
{ Contractor and Railroad Representative will coordinate
during construction for how to bring conduit/wires

\!nto the bungalo. {_/

WALLOWA LAKE HWY. <

L a
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Figure 16-7 | Railroad Bungalow Access Box For Interconnect Conduit and Wiring

JUUIF 7o

Access box for the traffic
signal interconnect wiring,
installed by the rail owner.

Contractor required to
coordinate with rail owner. /
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SIGNS

Part-time restriction signs may be required at the traffic signal based on the field diagnostic

Ul YPT PBww3T 1 Ul wUPT OUwUaxPEEOOAaWUUEU]I wEwOUUOwWUI UlU
341-2wEUUPOT wUT T wUEPOUOEEwWxUI 1 Oxmad &0. usEeBigureE UT wOOUO
16-8. If needed, these signs will be shown on the signal plan sheet.

Other static signs such as STOP HERE ON RED, NO TURN ON RED, DO NOT STOP ON

TRACKS signs, etc. may be required traffic control devices. If these signs are ground mounted,

they should be detailed in a sign plan sheet (not in the signal plan sheet). If these signs are

mounted on the signal, they should be detailed in the signal pl an sheet.

Figure 16-8 | Part-Time Restriction Sign Example

?2- . wl(&" 3w341-2uw/
activated during rail preemption
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TYPE 7 SIGNAL HEAD

A Type 7 Signal head is required for the vehicle clear-out phase when the vehicle clear-out

phase contains a permissiveonly left turn movement. SeeFigure 16-9. This allows use of a

GREEN arrow only during the Vehicle Clear -Out Interval (VCOI) so that vehicles will be aware

they have a protected left turn movement during the railroad preemption sequence. In the past

when GREEN balls were used during the VCOI, motoris ts would often hesitate when making a

Ol il OwOUUOWEUWUT T awpki Ul GpuhtcaffidnasisBpping T a wlT T wOxx OUDO

Figure 16-9 | Type 7 Signal Head

00 o

3
)
m
N

Lens Arrangement
“In Line"
Left Turn/Through
(Used For Rail Preemption Only)

PEDESTRIAN FEATURES

When upgrading existing traffic si gnals that have railroad preemption, the PCOI time will need
to be recalculated using the 2009 MUTCD guidelines. The recalculated PCOI will likely result
in a longer PCOI, which requires a Rail Crossing Order for the alteration of the rail detection
equipment. If funding is available and the project time line allows, a Rail Crossing Order and
alteration of the rail detection equipment should be completed.

In situations where the recalculated PCOlI is longer than the existing PCOI and funding is not

available or there is not enough time to process aRail Crossing Order, the use of two pedestrian

change intervalsmay beused. 2 1 1T w" T Ex Ul Uwk w?$R 01T OET Ew/ UUT EVU0DUOO w/
more information.

January 2022 Page16-14



TraffiecRoadway Section

Traffic Signal Design Ma@Railroad & Preemption Plan

16.8 Traffic Control Devices Activated 8R4l
ControlleCabinet

It is rare, but not uncommon to have traffic control devices (TCD) directly and exclusively

activated via the rail controller cabinet rather than going thru a traffic signal controller.  Typical

examples of these type of systemsD OE QUET w? El wx Ul xEUI EwOOwUUOx wpkiT 1 Ouw
signs, and VMS. SeeFigure 16-10, Figure 16-11 for examples.

Figure 16-10 | Examplel of Rail Controller Cabinet Activated Traffic Control Device

(, 3

Figure 16-11 | Example 2 of Rail Controller Cabinet Activated Traffic Control Device
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